pact that the use of excess weapons plutonium in reactors, or the disposal of that plutonium, would have on nuclear fuel cycle debates abroad. Whatever choice it makes, the United States will have to explain how that choice fits into the broader context of its nonproliferation and fuel cycle policies.
The Preferred Approaches
The best means of plutonium disposition may well differ in the United States and Russia, given that the two countries have different economies, reactor and waste infrastructures, and plutonium fuel policies, and given that very different safeguards and security risks currently pertain.
As noted above, there are two options that hold especially strong promise of being able to meet the criteria just outlined: the use of plutonium as fuel in existing or modified reactors without reprocessing, and vitrification together with high-level wastes. A third option, burial in deep boreholes, might prove on further study to be on a par with the first two. We now describe each of these options in turn.
The Spent Fuel Option
Excess weapons plutonium could be used as fuel in reactors, transforming it into intensely radioactive spent fuel similar in most respects to the spent fuel produced in commercial reactors today. This use could probably begin within approximately 10 years (paced by obtaining the necessary fuel fabrication capability and the needed approvals and licenses) and be completed within 20 to 40 years thereafter (paced by the number of reactors used, the fraction of the reactor core using plutonium fuel, the percentage of plutonium that this fuel contains, and the amount of time that the fuel remains in the reactor). Examples include:
« U.S. Light-Water Reactors. The predominant commercial reactors in the world today are light-water reactors (LWRs). Without major modifications, typical LWRs could burn a fuel consisting of mixed oxides of plutonium and uranium (MOX) in one-third of their reactor cores. Four existing LWRs in the United States (three operational at Palo Verde in Arizona, and one 75 percent complete in Washington State) were designed to use MOX in 100 percent of their reactor cores; a single such reactor, using fuel containing somewhat more plutonium than would be used if energy production alone were the aim, could transform 50 tons of weapons plutonium into spent fuel in 30 years. Alternatively, other operating or partly completed reactors could also be modified to use full MOX cores, or a new full-MOX reactor might be built on a government site, with costs partly offset by later sales of electricity.more accessible than these existing stocks would mean that this material would continue to pose a unique safeguards problem indefinitely. Conversely, the costs, complexities, risks, and delays of going beyond the spent fuel standard to eliminate the excess weapons plutonium completely, or nearly so, would not be justified unless the same approach were to be taken with the global stock of civilian plutonium. Over the long term, however, steps beyond the spent fuel standard will be necessary—for bothesp. rp.artrtr« en tViat c*>norotaH ,,,~o~~— ~i.,*—:— :-----4.d Number 94-65536 International Standard Book Number 0-309-05042-1
